Through analyzing the structural features of the 3-RPS parallel mechanism, establish the position constraint equations of the parallel mechanism, input the initial value, calculate the value of positive solution to location by symbolic operation in the Matlab and get the corresponding institutions posture figure. It shows that the equations for the forward displacement analysis of 3-RPS can get all the value positive solutions, which is accurate and reliable.
Forward displacement analysis of 3-RPS
As shown in Figure 2 , the three branched chain vectors are i W  (i=1,2,3) , the angle between the branch and the OXY plane is θi (i=1,2,3),
, the length of the electric cylinder is Li (i=1,2,3), and the length of side of the equilateral triangle in the lower platform is c.
Fig.2 Structure sketch of 3-RPS parallel mechanism
Since the three branches of the mechanism are constrained by the rotational pair, the branch AiBi (i=1, 2, 3) can only rotate in the plane OAiBi. The three branched unit vectors i W  and the position vectors 
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There among,
, the Equation (10) can be obtained as:
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Eliminate an x3 from formula (13), (14), then:
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Eliminate x3 from formula (15) and (16), then obtain an algebraic equation with x1 and x2 which is no higher than about 4 times.
Write formula (17) as an explicit expression of x2:
There among, each coefficient ki is a function of x1. x2 multiplies formula (18) 
x multiplies formula (18), respectively 
, according to the necessary and sufficient conditions, which is the system of homogeneous equations exist nonzero solutions, the following equations can be obtained. 
Numerical example
Assign the initial values of structure L1=916mm, L2=958mm, L3=1089mm, R=800mm, c=799mm, the 16 order equation of x1 can be obtained with Matlab symbolic operation. 
The root is 
(3) (4) Fig.3 position and posture of platform on platform
Conclusion
In this article, according to the geometrical relations of 3-RPS parallel mechanism, establish the equation of position constraint with analytic method. Work out the 16 sets of solutions for position constraint equations with Matlab symbol operation, and then obtain the corresponding mechanism posture figures. The results show that the method is accurate and reliable.
